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(57) Abstract 

PROBLEM TO BE SOLVED: To provide a sliding 
member made from a powder aluminum alloy, superior in 
abrasion resistance, corrosion resistance, 
extrudability, and machinability, while little abrading 
an opposite material. 

SOLUTION: The sliding member made from the powder 
aluminum alloy comprises a matrix formed by the powder 
aluminum alloy, which includes silicon 12-30%, 
manganese 3-6%, magnesium 1-6%, and the balance 



substantially aluminum with unavoidable impurities, and 
which has 30 or more of multiplied value of the mass 
percentage of silicon by that of manganese; and hard 
particles dispersed in the matrix, which are one or two 
of ferrous hard particles and ceramic particles having a 
lower hardness than that of alumina. A superior wear 
resistance can be obtained also by improving the 
abrasion resistance of the aluminum alloy and dispersing 
hard particles of a comparatively low hardness. The 
aluminum alloy possesses improved corrosion resistance 
because of excluding Fe and Cu, and possesses 
improved elongation and extrudability because of little 
total added quantity of Si, Fe, Cu, and the like. 
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S i 1 2-3 0%a)IHIirfey % MnOttl 

A< 1 — 6%0>M»Cfcy . Mg(7)^^J|^<i -6%CDP B 1fC 
S i 0)Jt*I»$a)aiii: M n OKtS»¥© 

a«fcfc»i**3b*fc»a*<i 2&yi s-efc^r. 3 



[oo5 6] hu >ya>*»a»atfittt*rttfiiT 

(D£dir£Sit Lfc. i77h7-fXaSffllNt, 8 1 (C 
*£;lxfcllffi"C?fcoT. 4 2 J* v ->o.iaT<7)?ig(DT;U 

ffigA<1 7 0mm-C^$^3 0 OmmOt'U^ 

Lfco CCDt'U^ h^mm*p-e4 0 0°ClC^T?^DSaL 

[0 0 5 7] »lrCO>*.»»ai»*««aiXLT. 81 
l:^ $ *lfc*«0MSl/tb8fi^ ?> ?S: 4 3 5 m 

S44 0B«SffiW; 8 *SSI*6. 3mm (H) xl 
5. 7mm (IS) x 1 0 mm (K £ ) Trfcof- 0 
[0 0 5 8] *B<lHai*JaT(0J:5frff-3fc. TffllC 

i@;i;&<t LT^LNt>ti/c5W-3 0 (T^lteCD^— X^-T 
h U IsflZjUM 1 7 6 4NtfflLtt(tQO 1 6 0 r 

[0059] *r**M*ravtt«*r(D»atttticoL^ 
rait*-*. 

[ooeo] ^sh^no. 3^ate«fi36<'>3s: < . an 
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t>-etz®.m.itoT'hz>o z*i£>a>zkfrz>s i (D-sms. 

A<1 2-3 CttCORHClfcy. Mn©^l* ( 1~6%© 
PallCfcy. M g(D^^g/)<1 ~6%<Diaicfcy. *\OS 

If^fritfctStfiltf 3 OKl± 

[0 0 6 3] *fctt»«No.1itt»»No.2t*JtKr4 
t. S i £Mn<D#*S<D$^tt&flilo. 2(0^^iS« 
tt*<|8jJ:L"Cl^4Ct3S<»^*. S i ,fcM n(D#:fr^$• 
T;u 5 A^£g{*<7)I*J?&tt£|p]-t$1±£ d fc 

[0 0 6 4] Bn*,-fifiMIZt»^TJUS-t7A^(DKfi 
$ 1 0 0%t LTS i <D#^fiA<1 2-3 0<H>0)m\~&> 

y, Mn0t$t*<i ~6%<©rai=&y. Mgco^^-a 
*«i ~6%<DfHiicfcy . fros i rosfi5»^o)Skfiti 

M n (Z)ltl»$0)ai«!: *»lt**>-Sfc»tt*« 3 0 MX. 

•5. 

[0 0 6 5] *l=**W»&i;ttlS«fl)«^SE*ttBP*i 

[0 0 6 6] *JIIB«-No. 1. *&WttNo.2. *&9ittN 
o.3. *3£BJjttNo. 4. *«9M*No.5. *IEBJ«No. 6. * 
fl8BttNo.7&tf*«BQIl*rNo.8l*. PJ>y#) 05 

^itlSSIS A^ft -6*1.2. 6tfnru 2. 1(/m, O. 4w 
m, 0. 7 y m, 1. 1#m, 1. 4 n O. 7 y m 

WSm^t LTIiSSa^DA^* (FeCrC) «^ 



[0067] tt«*ti=-3L^r«t*rftt. t***«t*-r 
i;it«*rNo.8tt. «*«a)»tts**<6. 6»msi; 

6. 1 i/mtfcoTL**. Citlb^bfil!lt?©5%-C 

ttCDgli A<* # < ft 4 d 1 1 * *. & 4x -5 . 

[00 6 8] MIC»£7;US-*-<0JR^£^*i LTU-Sit 
IS«No.3. tt«ttNo.4&tftt«*tNo.7li. *§3M*0>E*I 
3££*<7. 1«rm 6. 3(/mM5. ZilmttisX 

Lri**tttt*r»lo.6tt. 484M*0)Vliai$6<O. 5 // m 

Lrt^*t#S.&4i*. 2=fctt3SttNo.3;&u:tt 

[0 0 6 9] (S2|?fflfi!aS5 : &fc3?BttT<BHB*ftt 

*m*TBMt»HIlTa>**Wa>tt*7 A. 5-9A^4 
KiitbSM* (KIT r*JE«»j a^tfcKfflfcft 
aftMtttt (KIT rjtKWj <tl>5) <75B«*&u:ffl^ 

[0 0 7 0] *lf<lias$TI*. y'J^n-ftffit;?! 
(=m*£d<kA<T#i>#*4HP*>v' , J VS^rWT'fc-S* 
JeEtt&tftt*m£TflWKtf-Ai: Lfc. *0)TffiiJiattA 

BtLfc. ias*&wTi!'isa*-;&tf±{S'j 

K*CDe*t3S£ SMS*" •& Z tiz & oT?Tofc s *J£BJ3 

[00 7 1 ] 
[S 2] 



tt«H* 
No.7 



No.9 



item 

No. 10 



No, 3 



AT 



Si 



17 



2S 



2.5 



27 



Fe 



Cu 



3.5 



Mg 



Mn 



0.5 



Ni 



as 



at* 



[WTj (X) 



SiC 



FeCrC 



(urn) 



20 



(um) 



1.7.1 



22.1 



10.1 



2.2 



51.4 



0.0 



30.6 



3.0 



[0 0 7 2] *BfflBK«tO)T«KfrA(D**W»at;it 

[0073] ^rmiifffiia^cDis^t^^ir. 177 



[0 0 7 4] *lCCO>»a«*«t*10XLT. S2(CjF 
* *lfc*j6W*f Sl/ttRtt^ b 6 5 3 OmmX 3 Omm 
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x 5mm mm-) OTmUK A&ftSLLtz. 
[0 0 7 5] «^««>±«|Krt-Bt LT, *'7§8 5m 
mfflSUS4 40B#XSftSf7. h> 'J 1 
5 m m I C ® tH L tz 0) $ ffl I > tz . 

[0 0 7 6] *»«WBH*ISlT<0J:5l=(T-3fc. $fT 
WKTffllKK- A *E« U -t-<D±ffill=T«ttft- A i: Mifg 
"f -5 J: 7 l:l«R)tB*Eil,t. T«K* A&Xf±M 
KM 1 B *«*/<— tz> haS*<2 o%<D«SS7K5SaSlc$ 

0 NT»}f Lftl+OO, THt*J*£ 0. 6m/s<D 

n]$ciigr-3 o«-(hihHE$i*t. ^OTB#o5Tfii)ia>iA5. 
±«k* b ©en £ mm Ltz. 

[0 0 7 7] *S*E*rNo.3(DJS*i38£l4 2. 2(imfJo 
•StDlc^LTs J±8«No.7. tfc«*tNo. 9&tfi£RWNo. 1 
0<7>^II3£$I4. -5-tt-?*t1 7. 1 ^m, 2 2. 1 
M10. 1 x/m£:fcoTl*-6. FeSUCuJtf L 
-Cl^l^JgfBtfNo. 31*. F e &tf C u <tt1 

[0078] te^ftmmmmzi*. *fsw*No.3i::a3i.* 

T!4. 3. O/Zmtife^CxtLt, iti&ttNo. 7. tfcla 
#No.9St;it^£#No. lOlcfcl^TI*.. *ti?ti5 t . 4 
#m. 0. 0^mStf3 0. 6 //m-efe-So HSISl^i: 

o.7tJt««No.10l*. «*tttt»te*<** < . «*tt<0 



F e S**#-r*^ailtt : ¥-S**Ltt^tbK»No.9l4 
[007 9] CftbOTCirJ^b F e&tfC uOi 1 «JU± 

[0 0 8 0] (K3l¥fflitt« : ttafflJtTlZjbMtiX* 
irl^5) atftfc«©fcft«»«M* (KIT rjt«*fj <bi^ 

±®Jli*D Jt Lf=. 7 Kit 1414. *l¥«Ktt£M 

Pal * r- * l r if m l . <e ises r- jh t * & *i 

fcTWKfr C t ±mUX D <D$&<h--£t>-& 1 9H£ttJft£S 
3I^Lfc. &fcg3(D*I£l4+.#.¥l$)*§£ (Rz) "C 

[008 1] 
[S3] 











1**4 




S3 


No.1 






0.5Z 




25#0± 


No.2 






0.52 


WC/C3-h 


8# 


No.3 


*3§#ttN0L8 




0.52 


DLC3— h 


8# 


No.4 






2.5Z 




25ttO£ 


No.5 


»SW«Na8 


Sk&S'a ? hSnn- RttCf 


2.5Z 


sib 


25ttiU± 


No.6 






1.5Z 


mt 


25^Jaj: 


No.7 


**W*!Nol8 




0.5Z 


mt 


25^53 


No.8 


*£W**Na8 




2.5Z 




4^ 


No.9 


flt**FC230 




1.52 




IQfr 


No.10 


»»FC230 




0.5Z 


mt 




No. 11 


A390 • T€ 


ECM&2I 


2.5Z 


*<fc 


8^ 



[0 0 8 2] TfiillSK-Ct LTmi^*mBJimo.3J5LlS 

mmwmzifiFS.LtzKDX'hz. '&-z>xmmt. 30 

mmx 3 Omm x 5mm (ffij?) "Cfc-i)o ^fc*f|B^0 
No. 3&lX*^B^^No. 8<DjS)Sl4. S1 t y T-$> 

fc. Bll*,tt±lf*— ««ti/ 3 .y KN i =1— htt 

-hlf. {Siva hS nn— hf±±lf. 
Ha«ft±lf. mt'>3 -J hi±±lf %'nitz. ZZX- 



15. 

[0 0 8 3] TflHH*C<Dtt»«£ Lrl«£feF2 3 OS 
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lf7 11,=.-^ A 390-T6 £ffll^/=<, S&F 2 

3 OCD§SlCl4tt±lf*— -XTZfeLtzo ffcA3 9 
0 • T 6 (DS®l=l±^SJmX (EC M) ffig^JSLfco 
ff^ttl**i¥iffi|StS|-Cffl t,*vfc*^EBJ** t HI— <t Ltz. 
fcfcA 3 9 0 4:1*. A I - S i -Cu-Mg^T'6i 
T. £#C0ffg£ 1 0 0%4: Lt. S i *< 1 7%. C u 
73<4. 5%. MgA<0. 5%-C. S&*<A ICD7;US- 

[0 0 8 4] ex his>)^7&k Lxmi^ixz>±Gm 

JtDtLTIS. t>7i85mmlSUS440B^I 

[0 0 8 5] gE5ft«l4. a3lrfe-5J:5lC. mic^ib 

WDA (Cr) 7^t5Ci:l:J:4aiil!in?6 
•5. 

[0 0 8 6] 5*814. ±«H*D<Difc*IA<TflJK*C<D 

aa5i=aiEi=<f*«fc5i=a»L-c±fitsw-D*4 9 nt- 
•c. iaeniii=TffiiiH>^c<Dfflisffii=«a!6fiT-r 4(0^1? 

fc. 

[0 0 8 7] M^^bl+No. 1 . No. 2RU:No. 3lrfcl+i)T 
«K ft- CCDtt JLl-f»9cttLxr4tttt±lf r-fe 

ill*. ^-4l^4l«n3— K WC/C3-h, DLC3 
— htrfc-S, L^tLt*i^^t>-t+No. 7CDii^jgl-l4No.8 

coti^* y t«Wfli«jb<fti=±#-r*B*iiBj!»<«< <cor 

C<DCifrfc:*:56BJ3tt£m>TfEM$*lfci'y > 
h. WC/Cl-h. D L C n— h JMtliCtA^ 

*<«ffi<tLrt^r*ex \~><)><?\z®m=i-h. wc 
v y m jh it 5 (si ± $ -a- « t % * & ti s . 

[0 0 8 8] SS^^-t+No. 4. No. 5. No. 6. No. 7. No. 8 
l=*S^TttT«K^I4t*r*t**fl6W*tNo.8"Cfcy. 4S 

fe-So LfrL*I<*-£:bt!-No.4. No.SSlXNo. 6l=fclt-i)T 
«KfrC<Dtt±lf*ai4-t*ff*l«tt^.3 hN i a — 
htt±lf. «tt*>a -y hS na- httJtlf Xtf^* — > 

*ie>ICjttLT^-&t3-&No.7. No.8lcfcL^ri4TfliJiaftr 
CC0tt±tf7mi4. **i*h.tt±lf Bfcfitv 

n±±if ttfaxtsv. «»«»a«jfci=.tiM-5«# 
[oo8 9] mi->a 7i-Ni a-Kf±±if. ?a*a->3 



i =i— htt±lf. «li->3 hS n n— H±±lf&i;^ 
? ^X hffigtt±lf^CD7j7b<tt±lf*-->'7" t fc 
y I4X73 -v 7|fiiL14i::&;h.T^-i> 4: I**. tfc-t(f 
->-yi4aSA<S®1bL,SL>fc*)l-X^^7WihttA<^F 
+#lcfc-S4:#*.£>;h.*o ^fc«S*iv3-v httt±(f* 
-- >?-J; y 14X73 7|RjtteA<fil± LTl^A*. 81*2 

8Mat->3 hN i a— htt-tlf, t»*£->3 h S n a — 

[0 0 9 0] $§^:b-t£No. 9. No. lO&tfNo. 1 1 14. 
^^•t+No. 4. No. STAl/No. 61- J: y l4gtS(S!SA^.lc±E 

tuo. io^j±«£-rs<t. cia)2oi4*>y >$"*7*tam 

»*l&l.*Ttefl!>feW4H-"CfcS. CCDift#-t?t*fSB.8 
**No. 8£ffl^7=*I.*-£r:b-t!-No. 7CD7j J!><l«Hf?SiStA<&l=± 
f^-T-i>B#|y|7b<g<Sf oTL^-i). t£o-C**9i*H*. «£JS 
<Dm&& y 14X73 -V 7BSJht*A<(S]± LT ^.^-5<t3t^. 

[OO 9 1 ] $f=*^BJ^(C^|5->3 -V hN i 3- htt 
-tlf. Slfiya'v t-Sna-httllfay^t-5'7'7 
X h*B3H±±(f $S£-TC4:(4. &3fcCDS&. s£L>I4A 3 

9 o • Te^-fflufcii^^ytx^-v^iWittKDfaiJi^ 

[0 0 9 2] (S4fMEI*tt : BJStSttOPfiE) jfel=a 

-< f- tt » t i - it * x 73 ^ ufi jhtt co if ffi urn t m 
-^A^asfMaoasw (jut r*«M»j ,t^7) &.v 

tb«£COfctf>JS»ffl*r (JUT rtfc«c«J irC^7) Jt^h 

[0 0 9 3] *|fffi!4S6C0«5(4. m3|?1ffiiaKi:|s]« 
IC l2l2^fflL^r^^■rcl4:7b<T'#^) < , *B fiffiI4«lr*iL^ 

r t -> y >^r^icfflt^-s c t *<r # 

1414. *l¥{B»tt£MteLT*&fBiSflK&t (y) 
[0 0 9 4] TWltKCOVtn. •5-COtt±(fADX7J;£S 

xsm.m&z t JiffliKM-D 4: Lrfflt^fc«^4co^s^^vs75 

;*4:COfl^^*7-ti-l4. $i^#+3-&No. 12^K5t>-C. 13 

t5-t±&t/ J 5-C05i|S$HS$-S4lr*L7 l =. BP^No. 1. No. 
7. No. 9>At;No. 1114, fH 3 tm-VS&fr&titt 
X?$,y. No. Mt$itzUm#--£t>M:X'&&<, 

[oo9 s] ^^3«■*i#t)■e■lcA^A^^T^p.l|Ian•c&l/± 
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mux o <D&&jimRmzmt. % 3 mmumo^ t [ 0 o 9 6 ] 











MM 






no.i 


*3SW**Na3 




0.5Z 




0.02 


N0.7 






0.5Z 




0.03 


No.9 


ttl*FC230 




1.SZ 




0.09 


No. 12 


£§*FC230 




0.5Z 




0.07 


No.11 


A3 90 • T6 




2.5Z 




0.10 



[0 0 9 7] aj»»i LTffll^s>;h.f;:5 

w-3 OOimftO*— ;U=;4;§OT«ffi-C. ±fflJSt 

* d (D5fe4gA<Tfi'jia * c roasi-SilK «c 3 cfc 3 1= M§& 

LT±fi'JISfr D £ 4 9 N -eaQS LOOTlSft- C 
S§sl4 0mm, 5 H z -ST. Jt}«<S 

[0098] 3SS^-^t^-t±No. 1 &u:No. VIJ-f-tL-ftt^^B^ 

=i — h t? fc o r t witmmx- $> o r t ottitzmmmssi & 

L^fc^I^^^■t+No. 9, No. \28.mo. 1 1 <fc y SfeHI&tf/jN 

[0 0 9 9] *g^+?-ti-No. 9£.tfNo. 12l=*ilNTffl(^ ?> 
*T.fcg!gfeFC 2 3 0A<tt±lf7h— ->^7-(731S^li. 

SilfcFC 2 3 0l±3!S<bUc< <. ,H3&a555»i^*< 
If*— -^Lfcfi&FC 2 3 oroSEOTfflSAWdro 



[0100] (15 i¥fflBSS» : 8?itt£«?tf>!¥«) *36BJj 
ttNo.1. *#SBJ!*fNo.3. *3SBjmNo. 7, ^JtHtfNo. 8, 
tk«j*tNo.3, tfclSttNo. 7, it«c«No.8Rl/Jt«£«No.9lr 

-c»Lajt*-fcu*>. s!tt^l*^ftbt±2iMDxtt(Dt^■rtlt 
[oioi] ^ffcsjit^jii*. fiRWfam-effLHi-r 

m 1 I¥ffiiaST'*Lfc3?i£:£;£i:|H]-(D:S;£Si 

iiLfc. ^or^osu^-roijiB^iimi Pffisa^icfcit* 
ftR*r-ea&ofc. 

[oi 02] *mmu&iT'mi^z>txtz*&w*i8.iftti$t 

[0 1 0 3] 
[*5] 















Al 


Si 


Fe 


Cu 




Mn 


Ni 


«0 




nm 

(%) 








25 






1 


3 




FeCrC 


8 


10 


O 


No.3 




27 






3 


5 




FeCrC 


6 


20 


O 


N0.7 


m 


18 






3 


5 






2 


5 


O 


No. 8 


& 


15 






3 


3 






2 


3 


© 


No. 3 


m 


25 


3 




1 


3 




AI203 


3 


5 


X 






17 


5 


3.5 


1 


0.5 






3 


5 


X 






40 














3 


3 


. X 


No.9 




25 




4 


1 
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[0 10 5] C*Vl=*fL-CttK«No.3. lt&**No.7. ht 

No. 7, tfc£t**No. siro^TteT^s-J-cDS&^fffctitti:: 
$• J§. * -c (. n ft *fctfctt*No.9i=-3i^ 

[0106] (meiffliSIS : !^e«tto)i?fii) JElc* 



fc. HI=ttRfl)fc«>l=tt«*ri=-3l^T»eSI**3HS L 
[0 10 7] *»{BK«fT?ffll^*ifc**W«itfttR 

[0 10 8] 
[S6] 







<o 

1%) 




ASSISE 




(wn) 


St 

W 


(W/m • k) 


Al 


Si 


Fe 


Cu 


^9 


Mn 


Ni 


. No.9 


m 


21 






3 


3 






12 


3 


175.0 


1 No.8 


» 


15 






3 


3 






2 


3 


209.0 


No.7 


8 


17 


5 


3.5 


1 


0.5 






3 


5 


119.0 



[0 10 9] C£D«fc5l=*f£^(Dt»^7'^H- r 7A^# 

«s «r •5ii#i=s^f=!»e3H4* ; &-r =. 1 1 5 c 

[0 110] 

[0111] *fc*#eBjiOTi8j(v7;u5-OA£ri£8Sn§If) 
«**rt fB»f «a«iiBi=*»<Dia» cti= 

[0 1 1 2] EI=*fEWfl)»*T;U5=^A*ftttfflii 



StfSnWlffl^W*»iet5:i:i:J:?t. 
7 it £ m ± $ 1* -5 C t *< T* * 4 . 
[0 1 13] *S&E0>v'J tf* h>'J >^'©l§^ 

[ii] m2if<iiass<D*a^$-*-riar'fci) 0 
[H)2] m3if{istss. m4i?«iss5cD«E§^^-ria 

-?$>€><> 
[??■§■ CD IfcBJl] 
A : T««* B : .tfflSK* 
C : TfiWSStt D : ±IKft 



[11 1 



[D2] 



@6 



3- c 



(51) Int. CI. 7 

C 2 3 C 28/00 
F0 2F 1/00 

5/00 



F I 

C 2 3 C 28/00 
F0 2F 1/00 

5/00 



C 
O 
G 
F 
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F$-A(##) 36024 AA22 FAOO FA06 FA09 GAOO 
GA08 GA18 HA07 HA10 

4K018 AA16 AB01 BA08 BA13 BA20 
BB04 FA01 FA05 FA24 FA25 
KA02 KA08 KA09 

4K044 AA06 AB03 AB04 AB10 BA06 
BA10 BA18 BB02 BB03 BC01 
CAT 2 CAT 3 CA14 CA23 CA51 



